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(54) A shake preventing construction for a terminal fitting and connector 



(57) [Object] 

To prevent a fine sliding abrasion between terminal 
fittings. 

[Solution] 

When a terminal retainer 1 5 is mou nted in a full lock- 
ing position in a housing 9, a terminal locking portion 18 
formed on the terminal retainer 15 comes into contact 
with the upper edges of receiving pieces U of female 
terminal fittings 5. Since the female terminal fittings 5 
are so held as not to shake in cavities 16, a problem of 
fine sliding abrasion can be solved. Further, since the 



receiving piece U is formed before barrel portions 12, 
13, it is not influenced by a variation of the outer diam- 
eter of a wire W to be connected. Therefore, the terminal 
locking portion 18 can be securely brought into contact 
with the receiving pieces U. Moreover, the terminal re- 
tainer 15 is integrally or unitarily formed with a terminal 
locking portion 1 8 for engaging connecting portions 6 of 
the female terminal fittings 5 for locking. Since a spacing 
between the terminal locking portion 18 and the front- 
stop wall 28 is set equal to the entire length of the con- 
necting portions 6 of the female terminal fittings 5, the 
terminal locking portion 1 8 can be engaged with the rear 
ends of the connecting portions 6 while being held in 
close contact therewith. 
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Description 

[0001] The present invention relates to a connector 
and a construction for preventing a terminal fitting from 
shaking in a connector housing. 
[0002] A conventional connector housing is such that 
a cavity penetrates it in forward and backward directions 
and a terminal fitting is inserted into the cavity from be- 
hind. Further, an elastic locking piece called a "lance" is 
generally formed in the bottom wall of the cavity, and the 
terminal fitting is engaged with the leading end of the 
elastic locking piece to be held. 

[0003] In a connector used in an environment subject- 
ed to vibration such as in an automotive vehicle, there 
has been a problem of fine sliding abrasion. that, when 
vibration is transmitted to terminal fittings, male and fe- 
male terminal fittings are rubbed against each other at 
a high speed, thereby abrading contact portions.. Since 
this fine sliding abrasion can be restricted by preventing 
the terminal fittings from shaking in cavities, suitable 
members may be held in contact with the terminal fit- 
tings to prevent the shake. 

[0004] Some of known connectors solved the fine slid- 
ing abrasion by such a method. For example, a barrel 
portion of the terminal fitting for the connection with a 
wire is utilized and pressed, or an insulation coating of 
the wire is pressed. 

[0005] However, the above known connectors still 
have problems to be solved. Specifically, the same ter- 
minal fitting may be used to connect wires having a plu- 
rality of different diameters. In such a case, a contact 
member for pressing the wire itself has variable contact 
states with the wire and may not be held in contact with 
the wire depending upon the diameter of the wire. Like- 
wise, a contact member to be held in contact with the 
barrel portion may not be held in contact with the barrel 
portion depending upon the diameter of the wire since 
the barrel portion is crimped into connection with a core 
or an insulation coating of the wire and the height of the 
upper end of the crimped barrel portion varies depend- 
ing on the diameter of the wire. If the above situations 
arise, the problem of fine sliding abrasion cannot be 
solved. 

[0006] Furthermore, a connector for securely locking 
terminal fittings accommodated in a connector housing 
so as not to come out by two kinds of locking means 
including elastic locking pieces and a retainer. is known. 
An example of such is the one disclosed in Japanese 
Unexamined Patent Publication No. 11-204185. The 
construction of this connector is briefly described with 
reference to FIG. 20. A terminal 50 is accommodated in 
a cavity $2 formed in a connector housing 51 ,.and the 
front end thereof is stopped by a front wall 53 of the cav- 
ity 52. A cantilever-shaped locking portion 54 formed at 
the bottom wall of the cavity 52 is elastically engageable 
with a bottom side of the terminal 50 for locking, and a 
retainer 55 mounted on the upper surface of the con- 
nector housing 51 is engageable with the upper surface 



of the terminal 50 for locking, so that the terminal 50 is 
securely prevented from coming backward out of the 
cavity 52. 

[0007] However, the above construction had a prob- 

5 lem that the terminal 50 shakes in the cavity 52, caused 
by the following. First, the locking portion 54 is elastically 
deformed downward when the terminal 50 is inserted. 
At this time, an engaging position of the locking portion 
54 moves in an arc. Accordingly, the engaging position 

10 of the locking portion 54 differs in horizontal direction by 
a specified distance between a position where the lock- 
ing portion 54 permits the terminal 50 to pass and a po- 
sition where it is elastically restored to its original shape 
to lock the terminal 50. This creates a clearance be- 

15 tween the terminal 50 and the locking portion 54 in a 
state where the terminal 50 is locked by the locking por- 
tion 54, although this clearance is very small. 
[0008] Since the retainer 55 is mounted by pushing 
straight into the connector housing 51, no clearance is 

20 formed for the same reason as the locking portion 54. 
However, since the retainer 55 is formed separately 
from the connector housing 51 unlike the locking portion 
54, it is unavoidable to create clearances (a) and (b) at 
a retainer mount position in the connector housing 51 

25 from a manufacturing or assembling ground when the 
retainer 55 is assembled with the connector housing 51 . 
Thus, the mount positi'.i of the retainer 55 varies in for- 
ward and backward directions because the retainer 55 
is assembled with the connector housing 51 , which re- 

30 suits in clearances between the terminal 50 and the re- 
tainer 55. 

[0009] As described above, the prior art locking con- 
struction cannot avoid the shape of the terminal 50 in 
the cavity 52. If such a connector is used in an automo- 
35 tive vehicle and vibration from the vehicle is transmitted 
thereto, the terminals shake at a high speed and male 
and female terminals may be abraded due to fine sliding 
or the like. 

[0010] The present invention was developed in view 
40 of the above problems and an object thereof is to hold ■ 
a terminal so as not to shake in a cavity. 
[001 1] This object is solved according to the invention 
by a shake preventing construction according to claim 
1 and by a connector according to claim 9. Preferred 
45 embodiments of the invention are subject of the depend- 
ent claims/ 

[0012] According to the invention, there is provided a 
shake preventing construction for a terminal fitting, com- 
prising:. 

50 * : - '. 

at least one terminal fitting formed. at its rear part or 
one end portion with a wire connecting portion to be 
. connected with a wire, 

."■ a connector housing provided with at least one cav- 
55 rty for at least partly accommodating the terminal 
fitting, and 

a terminal fixing device mountable in the connector 
housing and having a contact portion for coming in- 
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to contact with the terminal fitting in a position be- 
fore or near the wire connecting portion to prevent 
the terminal fitting from shaking. 

[001 3] Accordingly, when the terminal fixing device is 5 
mounted in the connector housing, the terminal fitting is 
prevented from shaking by the contact portion coming 
into contact with the terminal fitting accommodated in 
the cavity, with the result that a problem of, e.g. fine slid- , 
ing abrasion with a mating terminal can be solved. 10 
[0014] In order to prevent the terminal fitting from 
shaking in the cavity, the contact portion may be brought 
into contact in any position of the terminal fitting or an 
intermediate position of the wire. However according to 
claim 1 , the position of contact of the terminal fitting with 15 
the contact portion is set at a position before the wire 
connecting portion. This is because the diameters of 
wires to be connected with the same kind of terminal 
fittings differ. If the position of contact is set at the wire 
or a portion of the terminal fitting relating to connection 20 
with the wire,, a contact state with the contact portion is 
not constant, with the result that a problem of shaking 
cannot be securely solved. However, if the position of 
contact is set before the wire connecting portion as pro- 
posed by the invention, the terminal fitting can be se- 25 
curely prevented without raising such a problem. 
[001 5] According to a preferred embodiment of the in- 
vention, the terminal fixing device comprises a locking 
portion for locking the terminal fitting to prevent the ter- 
minal fitting from coming out of the cavity. 30 
[0016] Accordingly, the terminal fixing device func- 
tions to prevent the terminal fitting from shaking by 
means of the contact portion and preferably to lock the 
terminal fitting so as not to come out by means of the 
locking portion. 35 
[0017] Preferably, the terminal fixing device is formed 
with a front-stop wall with which the front end surface of 
the terminal fitting is brought or bringable into contact 
for determining afront end position of the terminal fitting. 
[0018] Accordingly, the terminal fixing device tunc- 40 
tions to prevent the terminal fitting from shaking by 
means of the contact portion and to determine the front 
end position of the terminal fitting by the contact of the 
front-stop wall with the front end surface of the terminal 
fitting. 45 
[001 9] Further preferably, the terminal fitting compris- 
es a connecting portion to be connected with a mating 
terminal fitting, and a receiving piece, which can be 
brought into contact with the contact portion, between 
the connecting portion and the wire connecting portion, so 
[0020] Accordingly, when the terminal fixing device is 
mounted in the connector housing, the shake of the ter- 
minal fitting is prevented by the contact of the contact 
portion and the receiving piece. 

[0021] Still further preferably, at least one of the-ter- 55 
minal fitting and the contact portion of the terminal fixing 
device are formed with a guide surface for guiding a 
locking operation of the terminal fixing device. 



[0022] Further preferably, the terminal fixing device 
can be positioned in a partial lock position at least one 
communication hole provided therein is substantially in 
flush with the corresponding cavity whereby the terminal 
fitting can be inserted into the cavity and the communi- 
cation hole, whereas when the terminal fixing device is 
positioned in a full locking position the contact portion 
comes into contact with the terminal fitting thereby lock- 
ing the terminal fitting in the cavity. 
[0023] Further preferably, corresponding portions of 
one contact portion 1 enter at least two adjacent or neigh- 
boring cavities (adjacent along the direction of insertion 
of the terminal fixing device) when the terminal fixing 
device is positioned in the full locking position.. Further 
preferably, corresponding opening edge(s) of the com- 
munication hole enter the cavity when the terminal fixing 
device is positioned in the full locking position. 
[0024] Most preferably, the terminal fitting is provided 
with locking means interacting with mating locking 
means provided in the connector housing so as to pro- 
vide secondary locking means for locking the terminal 
fitting in the connector housing. 

[0025] According to the invention, there is further pro- 
vided a connector provided with at least one shake pre- 
venting construction according to the invention or an 
embodiment thereof. 

[0026] According to the invention, there is further pro- 
vided a connector, in particular having a shake prevent- 
ing construction according to the invention or an embod- 
iment thereof, comprising: 

at least one terminal fitting formed with a engaging 
portion in a position spaced or away backward from 
a leading end thereof by a specified (predetermined 
or predeterminable) distance, 
a housing having at least one cavity for at least part- 
ly accommodating the terminal fitting along its lon- 
gitudinal direction, and 

a terminal retainer (as a preferred terminal fixing de- 
vice) at least partly mountable into the housing, hav- 
ing a movement-stop or front-stop wall which is to 
be located substantially at the front end of the cavity 
and is to be held substantially in contact with the 
leading end of the terminal fitting, and integrally or 
unitarily provided with a terminal locking portion 
which is located at a position spaced or away back- 
ward from the front-stop wall by a specified (prede- 
termined or predeterminable) distance and engage- 
able with the engaging portion. 

[0027] According to a preferred embodiment of the in- 
vention, the cavity is formed with an opening for sub- 
stantially exposing the engaging portion to the outside. 
[0028] Preferably the specified distance by which the 
engaging portion is spaced* from the leading end of the 
terminal fitting and the specified distance by which the 
locking portion is spaced from the front-stop wall is sub- 
stantially the same. 
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[0029] According to a further preferred embodiment, 
there is provided a connector, comprising: 

a terminal fitting formed with a engaging portion in 
a position away backward from the leading end 
thereof by a specified distance, 
a housing having a cavity for accommodating the 
terminal fitting along its longitudinal direction, the 
cavity being formed with an opening for exposing 
the engaging portion to the outside, and 
a terminal retainer mountable into the housing, hav- 
ing a front-stop wall which is to be located at the 
front end of the cavity and held in contact with the 
leading end of the terminal fitting, and integrally or 
unitariiy provided with a terminal locking portion 
which is located at a position away backward from 
the front-stop wall by the specified distance and en- 
gageable.with the engaging portion. 

[0030] Accordingly, since the terminal retainer is inte- 
grally or unitariiy provided with the front-stop wall and 
the terminal locking portion, a distance between the 
front-stop wall and the terminal locking portion can be 
securely set substantially equal to a distance between 
the leading end of the terminal fitting and the engaging 
portion. Thus, a. dimensional variation in forward and 
backward directions from a manufacturing or assem- 
bling ground which Is found in the prior art can be made 
smaller and, therefore, the shake between the terminal 
fitting and the terminal locking portion can be maximally 
suppressed. .As a result, this connector can be effective 
against fine sliding abrasion, etc. 
[0031 ] Preferably, the engaging portion of the terminal 
fitting and/or the terminal locking portion of the terminal 
retainer is formed with a guide surface for guiding a lock- 
ing action of the terminal locking portion of the terminal 
retainer. 

[0032] Further preferably, the engaging portion of the 
terminal fitting is formed with a guide surface for guiding 
a locking action of the terminal locking portion of the ter- 
minal retainer. 

[0033] Accordingly, the. terminal locking portion 
smoothly performs its locking action by being guided by 
the guide surface when the terminal locking portion of 
the terminal retainer is engaged with the engaging por- 
tion of the terminal fitting. 

[0034] Further preferably, the terminal retainer is 
movable between a partial locking position where it is 
held in the housing so as not to hinder insertion of the 
terminal fitting into the cavity and a full locking position 
where the terminal locking portion is substantially en- 
gaged with the engaging portion of the terminal fitting to 
prevent the terminal fitting from coming out of the cavity, 
preferably backwardly. 

[0035] Most preferably, the terminal fitting comprises 
a connecting portion at the leading end thereof for the 
connection with a mating terminal fitting, the connecting 
portion defining the specified distance and comprising 



the engaging portion. 

[0036] These and other objects, features and advan- 
tages of the present invention will become more appar- 
ent upon a reading of the foljowing detailed description 
5 and accompanying drawings in which: 

FIG. f is a side view in section showing a male con- 
nector housing and a female connector housing ac- 
cording to a preferred embodiment of the invention 
io in its full locking position, 

FIG. 2 is a side view in section of a female terminal 
fitting, 

FIG. 3 is an enlarged view showing a contact piece 
of the female terminal fitting, 

15 FIG. 4 is a front view of the housing, 

FIG. 5 is a side view in section of the housing, 

FIG. 6 is a plan view of the housing, 

FIG. 7 is a front view of a housing head, 

FIG. 8 is a plan view in section of the housing head, 

20 fig. 9 is a front view of a terminal retainer, . 

FIG. 10 is a side view in section of the terminal re- 
tainer, 

FIG. 11 is a plan view of the terminal retainer, 
FIG. 12 is a side view in section showing an inser- 
ts tion process of the terminal fitting when the terminal 
retainer is in a partial locking position, 
FIG. 13 is a side view hi section showing a com- 
pletely inserted state of the terminal fittings, 
FIG. 14 is a plan view in section of the female con- 
30 nector housing, 

FIG. 15 is a front view in section of the female con- 
nector housing in its partial locking position, 
FIG. 1 6 is a front view in section of the female con- 
nector bousing in its fulUocking position, 
35 FIG. 17 is an enlarged section showing partial and 
full locking states of a first locking portion, 
FIG. 18 is an enlarged section showing partial and 
full locking states of a second locking portion, 
FIG. 19 is an enlarged section showing a contact 
40 state of a terminal locking portion and a receiving 
piece, and 

FIG. 20 is a section showing a prior art connector. 

[0037] Hereinafter, one preferred embodiment of the 
45 present invention is described with reference to the ac- 
companying drawings. FIG. 1 shows male and female 
connector housings F, M of this embodiment. The male 
connector housing M is preferably in the form of a sub- 
stantially rectangular tube open forward, and a plurality 
50 of male terminal fittings 1 are pressed preferably into its 
back wall. Each male terminal fitting 1 extends out of the 
male connector housing M and is preferably bent down 
at right angles in an intermediate position of its section 
outside the male connector housing M, and the leading 
55 end thereof is or can be connected e.g. with a wiring on 
a printed circuit board-. A recess 2 is formed at the open- 
ing edge in the center of the upper surface of the- male 
connector housing M, and an engaging projection 3 
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projects downward or towards an inner of the male con- 
nector housing M at the back of the recess 2 so as to 
be engageable with a locking projection 4 of the female 
connector housing R 

[0038] Next, one or more female terminal fittings 5 to 
be accommodated in the female connector housing F 
are described with reference to FIG. 2. A connecting 
portion 6 preferably in the form of a substantially rectan- 
gular tube is formed at the leading end of each female 
terminal fitting 5, and is insertable into or connectable 
with the male (mating) terminal fitting 1 when the female 
and male connector housings F, M are connected or 
mated. An elastic piece 7 preferably having a substan- 
tially triangular cross section is folded back or formed at 
the front end of the bottom wall inside the connecting 
portion 6, and is designed to elastically come into con- 
tact with the male terminal fitting 1 to establish an elec- 
trical connection therewith. An engaging projection 8 in- 
tegrally or unitarily projects from the bottom surface of 
the connecting portion 6 and is engageable with a lock- 
ing portion 1 0 of a housing 9 to be described later. Fur- 
ther, a contact piece 1 1 as shown in FIG. 3 is provided 
at the rear end of the connecting portion 6. This contact 
piece 1 1 is preferably formed by bending an upper end 
of the connecting portion 6 at its rear end downward or 
inwardly, and a downwardly or inwardly sloped or slant- 
ed or tapered guide surface 11a is formed on the upper 
surface of the bent portion for guiding a locking opera- 
tion of a terminal retainer 15 (as a preferred terminal 
fixing device) of a terminal locking portion 1 8. 
[0039] Behind the connecting portion 6 are provided 
a wire barrel portion 1 2 to be crimped or bent or folded 
into connection with a core of a wire W and then an in- 
sulation barrel portion 13 to be crimped or bent or folded 
into connection with an insulation coating of the wire W. 
The upper edges of a pair of opposing side walls be- 
tween the connecting portion 6 and the wire barrel por- 
tion 12 serve as receiving pieces U. Each receiving 
piece U is formed to substantially horizontally extend 
along longitudinal direction, and can be brought into 
contact with the terminal locking portion 1 8 of the termi- 
nal retainer 15 to be described later. 
[0040] The female connector housing F of this em- 
bodiment is comprised of the housing 9, a housing head 
14 and the terminal retainer 15. 

[0041 ] First, the housing 9 is described with reference 
to FIGS. 4 to 6. Amain body 17 of the housing 9 is sub- 
stantially in the form of a laterally long rectangular par- 
allelepiped, and a plurality of cavities 16 for accommo- 
dating the female terminal fittings 5 while holding them 
in close contact over their entire circumference are pro- 
vided substantially side by side in widthwise direction at 
upper and lower stages. The vertically or radially or lat- 
erally def ormable locking portion 1 0 is formed in the bot- 
tom surface at the front end of each cavity 1 6. The lock- 
ing portion 1 0 is deformed when the female terminal fit- 
ting 5 is inserted into the cavity 1 6, thereby permitting 
the passage of the female terminal fitting 5, while being 



8 

restored substantially to its original shape after the pas- 
sage of the female terminal fitting 5 to be engaged with 
the engaging projection 8 thereof. 
[0042] A mount hole 1 9 into which the terminal locking 
5 portion 18 of the terminal retainer 15 is at least partly 
fittable is open from the upper or lateral surface to the 
opposite side surfaces of the main body 1 7 of the hous- 
ing 9. This mount hole 19 is formed such that the rear 
end surfaces of the contact pieces 1 1 and the front open- 
io ing edge of the mount hole 19 are substantially in flush 
with each other when the female terminal fittings 5 are 
properly accommodated in the housing 9. Further, par- 
tial and full locking projections 8a, 8b for locking the ter- 
minal retainer 15 project at different height positions of 
*5 the opposite outer surfaces of the main body 1 7 on the 
opposite side of the mount hole 1 9. In this embodiment, 
the pair of partial locking projections 8a and the pair of 
full locking projections 8b are diagonally arranged or 
longitudinally displaced with respect to each other as 
20 shown in FIG. 6. 

[0043] A bulging portion 20 is so formed at the front 
end of the main body 1 7 as to substantially surround the 
front parts of the respective locking portions 10. The 
bulging portion 20 is open forward and upward, and the 
25 housing head 14 to be described later can be accom- 
modated in a spaced defined by the opposite side sur- 
faces and the bottom surface of the bulging portion 20. 
Notches21 for preventing the housing head 14from dis- 
engaging are formed atthe lower corners of the opposite 
30 side surfaces of the bulging portion 20. 

[0044] An operable portion 22 used to connect and 
disconnect the female and male connector housings F, 
M bulges out at the rear end of the main body 1 7. Fur- 
ther, a pair of guide grooves 33 are formed in longitudi- 
35 nal direction in. the inner surfaces of the opposite side 
portions of the operable portion 22. Coupling projections 
34 of the terminal retainer 15' are slidably inserted or 
fitted into the guide grooves 33 to couple the housing 9 
and the terminal retainer 15 or to connect the inner and 
^0 outer housings. 

[0045] The housing head 14 (see FIGS. 7 and 8) is so 
formed that it can be aligned with the back surface of 
the bulging portion 20 when being accommodated in the 
bulging portion 20 of the main body 17, and is formed 
45 with windows 23 which can communicate with the cor- 
responding cavities 1 6, i.e. is lattice-shaped as a whole. 
A hooking projection 24 projects at the bottom end of 
each of the opposite side surfaces of the housing head 
14. The hooking projections 24 are or can be engaged 
50 with the notches 21 of the bulging portion 20 when the 
housing head 14 is accommodated into the bulging por- 
tion 20 from front, thereby preventing the housing head 
14 from disengaging upward. 

[0046] Next, the terminal retainer 1 5 is described with 
55 reference to FIGS. 9 to 11 . The terminal retainer 15 is 
substantially in the form of a box which is open down- 
ward or laterally and backward or longitudinally, so that 
it can be fitted into the housing 9 from above. A lock arm 
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25 for locking the female and male connector housing 
F, M into each other is arranged in forward and backward 
directions on the upper surface of the terminal retainer 
15, and the locking projection 4 projects in a position 
slightly more forward than the center of this upper sur- 
face. The rear end of the lock arm 25 is connected with 
the upper surface of the terminal retainer 15, whereas 
the front end thereof is connected with protection walls 

26 projecting or standing substantially in parallel at the 
opposite sides of the lock arm 25. Accordingly, the lock 
arm 25 is supported at its front and rear ends, and the 
locking projection 4 is engageable with the engaging 
projection 3 of the male connector housing M for locking 
upon the vertical deformation of the lock arm 25. Further, 
an operable piece 27 for disengaging the locking pro- 
jection 4 from the engaging projection 3 projects behind 
the locking projection 4 on the upper surface of the lock 
arm 25. By pressing or operating the operable piece 27, 
the lock arm 25 can be elastically deformed in disengag- 
ing (downward) direction. 

[0047] The front wall of the terminal retainer 1 5 serves 
as a front-stop wall 28 (as a preferred stop wall for stop- 
ping a movement of the terminal fitting 5 in an insertion 
or longitudinal direction) which is aligned and held in 
contact with the front surface of the housing head 14 
when the terminal retainer 15 is fitted into the housing 
9 and with which the front end surfaces of the respective 
female terminal fittings 5 are brought or bringable into 
contact. A plurality of male terminal insertion openings 
29 which can be substantially aligned with the respec- 
tive cavities 1 6 and windows 23 are formed in the front- 
stop wall 28. 

[0048] The terminal locking portion 18 integrally or 
unitarily extends down from the ceiling surface of the 
terminal retainer 1 5 preferably substantially over the en- 
tire width. The terminal locking portion 18 is located in 
such a position that a distance from the inner surface of 
the front-stop wail 28 to the front surface of the terminal 
locking portion ,18 (dimension or distance T shown in 
FIG. 1 0) is substantially equal to the entire length of the 
connecting portion 6 of the female terminal fitting 5 (dis- 
tance from the front surface of the connecting portion 6 
to the rear surface of the contact piece 1 1 : dimension or 
distance S shown in FIG. 2). The same or corresponding 
number of communication holes 30 as the correspond- 
ing cavities 1 6 at the upper stage are formed in the ter- 
minal locking portion 18. As described later, when the 
terminalretainer 15 is mounted in a partial locking po- 
sition in the housing 9 (see FIG. 1 2), the respective com- 
munication holes 30 are substantially aligned with the 
corresponding cavities 16 and lower parts of the open- 
ing edges or (peripheral) edge portions of the commu- 
nication holes do not enter the respective cavities 16 at 
the lower stage. Thus, with the terminal retainer 15 in 
its partial locking position, insertion of the female termi- 
nal fittings 5 into the respective cavities 16 of the hous- 
ing 9 is permitted. However, when the terminal retainer 
15 is mounted in a full locking position in the. housing 9 



(see FIG. 1), the upper ends and lower ends of the open- 
ing edges or edge portions of the respective communi- 
cation holes 30 enter the respective cavities 16 at the 
upper stage and those at the lower stage, respectively. 
5 Thus, as long as the female terminal fittings 5 are insert- 
ed to proper insertion position where they substantially 
abut against the front-stop wall 28, the terminal locking 
portion 1 8 prevents the female terminal fittings 5 from 
coming backward out of the cavities 1 6 by being held in 
10 close contact with the contact pieces 11 . 

[0049] Further, the terminal locking portion 1 8 can be 
brought into contact with the receiving pieces U of the 
corresponding female terminal fittings 5 when being lo- 
cated in the full locking position in the housing 9. Spe- 
15 cifically, bottom end surfaces 18A of the terminal locking 
portion 1 8 and upper ends 1 8B of the opening edges or 
edge portions of the respective communication holes 30 
are so formed as to be substantially horizontal, and the 
thickness thereof in forward and backward directions is 
20 set slightly longer than the receiving pieces U. There- 
fore, the bottom end surfaces 1 BA and the upper ends 
18Bcan be brought into contact with the receiving piec- 
es U of the female terminal fittings 5 substantially over 
their entire lengths of the receiving pieces U. 
25 [0050] The opposite side walls of the terminal retainer 
15 are formed with partial and full locking holes 31 , 32 
in such a manner as to corresponding to the partial and 
full locking projections 8a, 8b of the main body 17. Since 
the respective pairs of partial and full locking projections 
30 8a, 8b are diagonally arranged or spaced in longitudinal 
direction with respect to each other as described above, 
the partial and full locking holes 31 , 32 are correspond- 
ingly in a similar or corresponding arrangement. The 
partial locking holes 31 are oblong holes which are long 
35 in height direction. The partial locking projections 8a are 
or can be engaged with the bottom edges of the partial 
locking holes 31 as shown in FIG. 1 7 with the terminal 
retainer 15 in the partial locking position, whereas they 
are located in intermediate positions of the partial lock- 
40 ing holes 31 (see state shown by phantom line in FIG. 
1 7) with the terminal retainer 1 5 in the full locking posi- 
tion. On the other hand, the full locking projections 8b 
are or can be engaged with stepped portions below the 
bottom ends of the opening edges of the full locking 
45 holes 32 as shown in FIG. 18 with the terminal retainer 
15 in the partial locking position, whereas they are lo- 
cated in the full locking holes 32 with the terminal retain- 
er 15 in the full locking position (see state shown by 
phantom line in FIG. 18). 
so [0051 ] The pair of coupling projections 34 are formed 
at the rear end of the opposite side surfaces of the ter- 
minal retainer 15, and are insertable into the guide 
grooves 33 of the housing 9. 

[0052] Next, the function and effect of this embodi- 
55 ment thus constructed are specifically described. !n the 
case of assembling the female connector housing F, the 
housing head 14 is first at least partly accommodated 
in the bulging portion 20 of the main body 17. At this 
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stage, the hooking projections 24 of the housing head 
14 are engaged with (or may be pressed into) the notch- 
es 21 of the main body 17. 

[0053] The terminal retainer 1 5 is at least partly fitted 
into the housing 9 assembled with the housing head 14 
laterally or from above while the coupling projections 34 
are being substantially aligned with the guide grooves 
33. At this stage, the terminal locking portion 18 of the 
terminal retainer 15 is fitted into the mount hole 19 of 
the main body 1 7. Further, the partial locking projections 
8a are engaged with the partial locking holes 31 and the 
full locking projections 8b are engaged with the stepped 
portions below the full locking holes 32. Accordingly, the 
terminal retainer 15 is prevented from moving further 
down in the housing 9 and moving upward to come out. 
In other words, the terminal retainer 15 is held in the 
partial locking position with respect to the housing head 
14 and the housing 9 (state shown in FIGS. 12, 13 and 
15). 

[0054] In the partial locking position, the communica- 
tion holes 30 of the terminal retainer 15 are substantially 
aligned with the cavities 1 6, but the male terminal inser- 
tion openings 29 formed in the front-stop wall 28 are 
substantially not aligned with the cavities 16 and the 
front-stop wall 28 is held in close contact with the front 
surface of the main body 17. Accordingly, upon being 
inserted into the respective cavities 1 6 from behind, the 
female terminal fittings 5 can pass through the commu- 
nication holes 30 in the cavities 1 6 at the upper stage 
and can pass below the terminal locking portion 18 in 
the cavities 16 at the lower stage. When being further 
pushed in, the female terminal fittings 5 pass the respec- 
tive locking portions 1 0 while elastically deforming them 
downward and come into abutment against the rear sur- 
face of the front-stop wall 28. In this way, the front end 
positions of the female terminal fittings 5 are deter- 
mined. Since the respective locking portions 10 are 
elastically restored to engage the engaging projections 

8 after the female terminal fittings 5 are inserted to their 
proper insertion positions, the female terminal fittings 5 
are partly locked in the female connector housing F so 
as not to come out. 

[0055] Upon completion of insertion of the female ter- 
minal fittings 5 as above, the terminal retainer 15 is 
pushed into the housing 9 and the housing head 14 to 
bring the ceiling surface thereof into close contact with 
the upper surface of the main body 1 7. This causes the 
partial locking projections 8a to move to the intermediate 
positions in the partial locking holes 31 and the full lock- 
ing projections 8b to engage the full locking holes 32. In 
this way, the terminal retainer 1 5 is locked in the housing 

9 so as not to come out. In the full locking position, the 
upper ends of the opening edges or edge portions of the 
communication holes 30 and the bottom end of the ter- 
minaljocking portion 18 respectively enter the respec- 
tive cavities 16 at the upper and lower stages as de- 
scribed above and lock the female terminal fittings 5 
while being held in close contact with the contact pieces 



1 1 thereof. Simultaneously, the bottom end of the termi- 
nal locking portion 1 8 and the upper ends of the opening 
edges or edge portions of the communication holes 30 
are brought into contact with the upper edges of the re- 

5 ceiving pieces U of the corresponding female terminal 
fittings 5. As a result, the respective female terminal fit- 
tings 5 are so held as not to shake in the cavities 1 6. 
[0056] Further, the insertion openings 29 of the front- 
stop wall 28 are aligned with the respective cavities 16 

10 at this stage. 

[0057] When the terminal retainer 1 5 reaches the full 
locking position, the male terminal insertion openings 29 
of the front-stop wall 28 are substantially aligned with 
the respective cavities 16. 

15 [0058] If the female terminal fitting 5 stops far before 
its proper insertion position, the terminal locking portion 
18 is interfered by the upper surface of the female ter- 
minal fitting 5 and cannot be pushed in. Thus, an oper- 
ator immediately notices that the female terminal fitting 
20 5 is insufficiently inserted, and inserts it to the proper 
insertion position. 

[0059] However, if the female terminal fittings 5 are 
inserted to the proper insertion positions where they 
abut against the front-stop wall 28, the terminal locking 

25 portion 18 can lock the female terminal fittings 5 while 
being held in close contact with the connecting portions 
6 thereof as long as the female terminal fittings 5 are 
produced in specified dimensions since the distance be- 
tween the front-stop wall 28 and the terminal locking por- 

30 tion 18 is set substantially equal to the entire length of 
the connecting portion 6 of the female terminal fittings 
5, i.e. the distance between the front surfaces of the con- 
necting portions 6 and the rear surface of the contact 
pieces 1 1 . 

35 [0060] After the female terminal fittings 5 are accom- 
modated in the female connector housing F while being 
doubly locked by the locking portions 1 0 and the termi- 
nal locking portion 18, the female connector housing F 
is at least partly fitted or finable into the male connector 

40 housing M. As the female connector housing F is fitted 
into the male connector housing M, the locking projec- 
tion 4 of the lock arm 25 comes into contact with the 
engaging projection 3 of the male connector housing M. 
As the housings F, M are further fitted, the lock arm 25 

45 js elastically deformed downward and the locking pro- 
jection 4 engages the engaging projections 3 for locking 
preferably after slipping under it, with the result that the 
housings F, M are locked into each other. In the case of 
effecting unlocking of the housings F, M, the engaging 

50 projection 3 and the- locking projection 4 can be disen- 
gaged from each other if the lock arm 25 is elastically 
deformed again by pushing the operable piece 27. 
[0061] As described above, according to this embod- 
iment, the terminal locking portion 18 is or can be 

55 brought in contact with the upper edges of the receiving 
pieces U of the respective female terminal fittings 5 with 
the terminal retainer 15 in its full locking position. Thus, 
even if vibration of an automotive vehicle or the like is 
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transmitted to the female terminal fittings 5 e.g. via the 
wires W, a problem of fine sliding abrasion can be se- 
curely avoided since the female terminal fittings 5 ere 
so held as not to shake in the cavities 16, Further, in this 
embodiment, the receiving pieces U are arranged be- 5 
fore the barrel portions as seen in a longitudinal direction 
from a mating side of the terminal fitting 5 i.e. a, side 
where the terminal fitting 5 is mated with a mating ter- 
minal fitting 1 or in a position between the barrel portions 
12, 13 and the connecting portion 6s, i.e. the terminal 10 
fittings are not held in such positions where the heights 
of their upper ends vary if the diameters of the wires W - 
vary or the diameters of the crimped barrel portions 1 2, 
1 3 vary due to varying diameters of the wires W. There- 
fore, the receiving pieces U and the terminal locking por- is 
tion 18 can be brought into contact with each other re- 
. gardless of the diameters of the wires. 
[0062] In addition, in this embodiment, the terminal re- 
tainer 15 is provided with a function of determining the 
front end positions of the female terminal fittings 5, a 20 
function of preventing the female terminal fittings 5 from 
coming out of the cavities 16 by means of the terminal 
locking portion 1 8 and a function of pressing the female 
terminal fittings 5 so as not to shake. Thus, there is an 
additional effect of a simpler construction of the connec- 25 
tor by reducing the number of the parts thereof. 
[0063] In other words, when the terminal retainer 15 
is mounted in a full locking position in the housing 9, the 
terminal locking portion 18 formed on the terminal re- 
tainer 15 comes into contact with the upper edges of 30 
receiving pieces U of female terminal fittings 5. Since 
the female terminal fittings 5 are so held as not to shake 
in cavities 16, a problem of fine sliding abrasion can be 
solved. Further, since the receiving piece U is formed 
before or in the neighourhood of the barrel portions 1 2, 35 
13, it is not influenced by a variation of the outer diam- 
eter of a wire W to be connected. Therefore, the terminal 
locking portion 18 can be securely brought into contact 
with the receiving pieces U. 

[0064] As described above, according to this embod- 40 
iment, a spacing between the front-stop wall 28 and the 
terminal locking portion 18 is fixedly set at the entire 
length of the connecting portion 6 of the female terminal 
fitting 5 since the front-stop wall 28 and the terminal 
locking portion 1 8 are integrally or unitarily formed at the - - 45 
terminal retainer 15. In the prior art connector, a dimen- 
sional variation was unavoidable from an assembling 
ground since the retainer was separately formed, which 
resulted in the shake of the female terminal fittings 5. 
However, the connector according to this embodiment so 
can securely avoid such a problem. As a result, this con- 
nector is protected from fine sliding, abrasion. Further, 
since the contact pieces 11 are provided and the guide 
surfaces 1 1 a for guiding the terminal locking portion 1 8 
are formed thereon in this embodiment, the leading end 55 
of the terminal locking portion 18 is smoothly guided 
backward while sliding on the guide surfaces 11a when 
the terminal retainer 15 is moved to its full locking posi- 



tion, with the result that the locking action can be easily 
carried out. 

[0065] Various changes can be made in the present 
invention, and following modifications are also em- 
braced by the technical scope of the present invention 
as defined in the "claims. 

(1 ) Although the present invention is applied to the 
female connector housing F in the foregoing em- 
bodiment, it may be applied to the male connector 
housing M. 

(2) Although the housing 9 is comprised of the main 
body 17 and the housing head 14 in the foregoing 
embodiment, it may have an unitary or integral con- 
struction. 

(3) The housing 9 is formed with two stages of cav- 
ities in the shown embodiment; the number of the 
stages of cavities is not limited, wherein there may 
be only one or three or more stages. 

(4) The contact piece of the terminal fitting may 
have a springback so as to be elastically deforma- 
ble substantially in forward and backward or longi- 
tudinal directions. With such a contact piece, even 
if the distance from the leading end of the terminal 
fitting to the contact piece varies, the contact piece 
and the terminal locking portion are elastically en- 
gaged with each other. As a result, t; <e above vari- 
ation can be taken up. 

(5) Although the lock arm is formed on the terminal 
retainer in the foregoing embodiment, it may be 
formed on the housing. 

(6) Although the guide surface 1 1 a is formed on the 
female terminal fitting 5 in the foregoing embodi- 
ment, it may be formed on the terminal locking por- 
tion 1 8 of the terminal retainer 15. 

(7) Although the guide surface 1 1 a is slanted in the 
foregoing embodiment, it may be a moderate arcu- 
ate surface. 

(8) The height of the receiving piece U may be ad- 
justable. For example, if the upper end of the receiv- 
ing piece U may be -turned inwardly in U-shape 
along its width to provide a springback so that the 
height of the, upper end.pf the receiving piece U is 
adjustable, the terminal locking portion 18 and the 
receiving piece U can be securely brought into con- 
tact with each other by taking up variations from a 
manufacturing or assembling ground. 

(9) Although the terminal locking portion 18 is inte- 
grally or unitariiy formed with the terminal retainer 
15, they may be separately formed. 

LIST OF REFERENCE NUMERALS 



[0066] 

5 
9 
11 



(female) terminal fitting 
housing 

contact piece (as a preferred engaging por- 
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tion) 

11a guide surface 

12,13 wire connecting portion 

15 terminal retainer (as a preferred terminal fix- 
ing device) 

1 6 cavity 

18 terminal locking portion 

19 opening 

28 front-stop wall 

F (female) connector housing 

U receiving piece 



Claims 

1 . A shake preventing construction for a terminal fitting 
(5), comprising: 

at least one terminal fitting (5) formed at its rear 
part with a wire connecting portion (12; 13) to 
be connected with a wire (W), 
a connector housing (F) provided with at least 
one cavity (1 6) for at least partly accommodat- 
ing the terminal fitting (5), and 
a terminal fixing device (15) mountable in the 
connector housing (F) and having a contact 
portion (1 8) for coming into contact with the ter- 
minal fitting (5) in a position (U) before the wire 
connecting portion (.12; 13) to prevent the ter- 
minal fitting (5) from shaking. 

2. A shake preventing construction according to claim 
1 , wherein the terminal fixing device (15) comprises 
a locking portion (1 B) for locking the terminal fitting 
(5) to prevent the terminal fitting (5) from coming out 
of the cavity (16). 

3. A shake preventing construction according to one 
or more of the preceding claims, wherein the termi- 
nal fixing device (1 5) is formed with a front-stop wall 
(28) with which the front end surface of the terminal 
fitting (5) is brought or bringable into contact for de- 
termining a front end position of the terminal fitting 
(5). 

4. A shake preventing construction according to one 
or more of the preceding claims, wherein the termi- 
nal fitting (5) comprises a connecting portion (6) to 
be connected with a mating terminal fitting (1), and 
a receiving piece (U), which can be brought into 
contact with the contact portion (18), between the 
connecting portion (6) and the wire connecting por- 
tion (12; 13). 

5. A shake preventing construction according to one 
or more of the preceding claims, wherein at least 
one of the terminal fitting (5) and the contact portion 
(18) of the terminal fixing device (15) are formed 



with a guide surface (11a) for guiding a locking op- 
eration of the terminal fixing device (15). 

6. A shake preventing construction according to one 
5 or more of the preceding claims, wherein the termi- 

nal fixing device (15) can be positioned in a partial 
lock position (FIG. 12) at least one communication 
hole (30) provided therein is substantially in flush 
with the corresponding cavity (16) whereby the ter- 
10 minal fitting (5) can. be inserted into the cavity (1 6) 
and the communication hole (30), whereas when 
the terminal fixing device (15) is positioned in a full 
locking position (FIG. 1) the contact portion (18) 
comes into contact with the terminal fitting (5) there- 
's by locking the terminal fitting (5) in the cavity (1 6). 



A shake preventing construction according to one 
or more of the preceding claims, wherein corre- 
sponding portions (1 8A, 1 8B) of one contact portion 
(1 8) enter at least two adjacent cavities (1 6) when 
the terminal fixing device (15) is positioned in the 
full locking position (FIG. 1). 
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8. A shake preventing construction according to one 
or more of the preceding claims, wherein the termi- 
nal fitting (5) is provided with locking means (8) in- 
teracting with mating locking means (10) provided 
in the connector housing (F) so as to provide sec- 
ondary locking means for locking the terminal fitting 
(5) in the connector housing (F). 

9. A connector comprising: 

atleast one terminal fitting (5) formed with a en- 
gaging portion (11) in a position spaced from a 
leading end (6) thereof by a specified distance 
(S), 

a housing (F) having at least one cavity (1 6) for 
at least partly accommodating the terminal fit- 
ting (5) along its longitudinal direction, and 
a terminal retainer (15) at least partly mounta- 
ble into the housing (F), having a front-stop wall 
(28) which is to be located substantially at the 
front end of the cavity (1 6) and is to be held sub- 
stantially in contact with the leading end (6) of 
the terminal fitting (5), and integrally or unitarily 
provided with a terminal locking portion (1 8) 
which is located at a position spaced from the 
front-stop wall (18) by a specified distance (T) 
and engageable with the engaging portion (11). 

10. A connector according to claim 9, wherein the cavity 
(1 6) is formed with an opening (1 9) for substantially 
exposing the engaging portion (11) to the outside. 

11. A connector according to claim 9 or 10, wherein the 
specified distance (S) by which the engaging por- 
tion (11) is spaced from the leading end of the ter- 
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minal fitting (5) and the specified distance (T) by 
which the locking portion (18) is spaced from the 
front-stop wall (28) is substantially the same. 

12. A connector according to one or more of the pre- s 
ceding claims 9 to 11 , wherein at least one of the 
engaging portion (11) of the terminal fitting (5) and 
the terminal locking portion (1 8) of the terminal re- 
tainer (1 5) is formed with a guide surface (11a) for 
guiding a locking action of the terminal locking por- 10 
tion (18) of the terminal retainer (15). 

13. A connector according to one or more of the pre- 
ceding claims 9 to 12, wherein the terminal retainer 
(15) is movable between a partial locking position 15 
(FIG. 12) where it is held in the housing (F) so as 

not to hinder insertion of the terminal fitting (5) into 
the cavity (16) and a full locking position (FIG. 1) 
where the terminal locking portion (18) is substan- 
tially engaged with the engaging portion (1 1 ) of the 20 
terminal fitting (5) to prevent the terminal fitting (5) 
from coming out of the cavity (16), in particular 
backwardly. 

14. A connector according to one or more of the pre- 25 
ceding claims 9 to 13, wherein the terminal fitting 

(5) comprises a connecting portion (6) at the leading 
end thereof for the connection with a mating termi- 
nal fitting (M), the connecting portion (6) defining the 
specified distance (S) and comprising the engaging 30 
portion (11). 
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